The Transportation Problem is one of the classical problems in Operations Research. The development of more powerful personal computers in the past years made it possible to solve larger problems, creating huge opportunities of applications. The MODI method is the most cited method in the literature to solve the Transportation Problem. This method requires an initial basic feasible solution and for this purpose the literature often presents the Northwest Corner Rule, the Lest Cost Method and the Vogel Method. This paper aims to study these three different methods and analyze the number of iterations necessary to reach the optimal solution when they are used.
Transportation Problem
In the Transportation Problem the goal is to minimize the total cost for sending a single commodity from m origins to n destinations subject to offers and demands constraints [1] , [4] and [5] . Its mathematical formulation, based on [1] , [2] and [3] is described as
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: cost to transport one unit from origin to destination . : amount to be shipped from origin to destination . : supply available at origin . : demand requested at destination .
The objective function (1) aims to minimize the total transportation cost. The constraints (2) and (3) inquire, respectively, that the total amount available at each origin is shipped and total demand at each destination is attended. It is also assumed that ∑ ∑ to the problem be feasible. A basic algorithm structure to solve the transportation problem may be 1) Obtain an initial basic feasible solution 2) Improve the solution 3) If the solution is optimal, finish. Otherwise, return to step 2.
In the literature the three most cited methods for initial solution of the transportation problem are the Northwest Corner Rule, the Least Cost Method and the Vogel Method [2] . The improvement solution is usually done by the well described MODI method also known as u-v method [3] . The optimally condition is also well known in the literature and is included in the MODI method. Therefore, in this paper these method will be omitted.
Number of Iterations to Reach the Optimal Solution for Different Initial Solution Methods
It is expected that the number of iterations to reach the optimal solution when the MODI method is applied depends on how far the optimal is from the initial basic feasible solution. The northwest corner rule does not considerate the cost and may provide bad initial solution. The least cost method is a greedy method, taking locally optimal choices. The Vogel method uses a strategy not to take only locally optimal choices.
In order to implement the methods, the Northwest corner rules is the easiest one and the Vogel the most difficult. When it is analyzed the initial solution quality the Vogel method usually provides the best ones and the northwest corner rule the worst ones.
When the didactic examples of small size are presented in the undergraduate text book it is common that Vogel method provides an optimal or near optimal solution. On the other hand, even for small example the northwest corner rule tends to present not so good solutions.
However, due to the easiest implementation, the computer programmers may be tented to implement the northwest corner rule. When the small problems are solved the number of iterations of the MODI method is similar for the three initial solution methods. This paper aims to analyze the number of iterations to solve larger problems when the different initial solution methods are used.
The problem sizes studied were 5x5, 10x10, 20x20, 40x40, 80x80, 160x160 and 320x320. The supply and demand were randomly generated between 5 and 50000. It was also considered examples with different intervals for cost values. For each parameter configuration was created and solved 100 problems. When the costs were in the interval between 3 and 8 the Vogel method demanded less iterations to reach the optimal solution for problems of size 80x80 or lower. By contrast for problems of size 160x160 and 320x320 the least cost method provided initial solution closest to the optimal solution. For the northwest corner method initial solution it was necessary many more iterations to reach the optimal solution, showing the disadvantage of this method for larger problems.
The next exhibits present the average number of iterations to solve problems with costs between 3 and 80, 3 and 800 and 3 and 8000, respectively. For these cases it is also observed advantage of Vogel Method for small problems and of least cost method for larger problems. When compared the results of exhibits 1 and 2 it is possible to observe different behaviors caused by the influence of problem size. For example, for problems of size 320x320 when the costs are in the interval between 3 and 8 the number of iterations to obtain the optimal solution starting with northwest corner rule solution is more than 6 times than the case of least cost or Vogel methods. when the costs are in the interval between 3 and 80 this difference decreases for less than 4 times and the same behavior is observed for costs between 3 and 800 and between 3 and 8000. Another interesting fact about the average number of iteration is that least cost method and Vogel method presented similar performance, while the northwest corner rule demanded between 2 and 6 more iterations than the other two methods.
The results obtained show that it is worth the implementation of the least cost method or the Vogel method, especially when it is needed to solve larger problems.
